Inquiry into chemotherapy-induced p53 activation in cancer cells as a model for teaching signal transduction.
Intracellular and extracellular communication is conducted through an intricate and interwoven network of signal transduction pathways. The mechanisms for how cells speak with one another are of significant biological importance to both basic and industrial scientists from a number of different disciplines. We have therefore developed and implemented a new laboratory-intensive course that teaches students the theory and techniques used to study cell signaling pathways. Students learn these methodologies as they conduct a hypothesis-driven research project where they elucidate the mechanism of breast cancer cell death caused by a cancer chemotherapeutic agent. While each lab experiment can be conducted independently, the findings build upon one another to form the beginnings of a signaling pathway. In the lecture component of the course, students investigate different signaling pathways and the methods employed to study them. In addition, students actively participate in journal article discussions where they assess the primary scientific literature. We evaluated the course over two semesters and found that in both semesters learning outcomes were met by both undergraduate and graduate students. The evaluation of the course was based on a number of instructor assessments of student work, including lab reports, experimental results, journal article discussions, and a final cumulative exam. Furthermore, students' self-assessments revealed gains in perceived confidence in both conceptual knowledge and technical skills